Diethyldithiocarbamate suppresses the plant activation of aromatic amines into mutagens by inhibiting tobacco cell peroxidase.
Diethyldithiocarbamate is an antimutagen and repressed the activation of promutagens by plant systems. Earlier work implicated the involvement of tobacco cell (TX1) peroxidases in the plant cell activation of aromatic amines. We now present data that diethyldithiocarbamate represses the activation of 2-aminofluorene and m-phenylenediamine by inhibiting intracellular TX1 peroxidases under in vivo conditions. Concentrations of diethyldithiocarbamate that caused a 50% repression of TX1 cell activation of 2-aminofluorene and m-phenylenediamine also induced a 50% inhibition of TX1 cell peroxidase activity. Diethyldithiocarbamate in a concentration range between 25 and 500 microM directly inhibited peroxidase activity in TX1 cell homogenates in a concentration-dependent manner. Similar results were observed with purified horseradish peroxidase. The kinetics of peroxidase activity were studied in homogenates from control cells and cells treated with 750 microM and 25 mM diethyldithiocarbamate. There was no significant difference among the Km values among the three groups with a mean (+/- standard error) Km of 2.58 +/- 0.23 mM. However, the Vmax differed from 4.02 to 2.12 nmoles tetraguaiacol/min/micrograms protein, in the control and in the 25 mM diethyldithiocarbamate treatment group, respectively. These data indicate that diethyldithiocarbamate is a non-competitive inhibitor of TX1 cell peroxidase.